A series of 1,2,4-triazole scaffold containing alkoxy moiety 4a-b and 9a-e was synthesized by stirring compounds 3a-b or 8a-d at room temperature with different acid chlorides including 4-methoxy benzoyl chloride or 3,4,5-trimethoxybenzoyl chloride. The structure of the prepared compounds was confirmed using different spectroscopic techniques such as IR, 1 H NMR, 13 C NMR, Mass spectra and high resolution mass or elemental analysis. The synthesized compounds examined for their antioxidant activity using DPPH radical scavenging activity. Results indicated that most of the tested compounds exhibited moderate antioxidant activity. Compound 9b exhibited remarkable antioxidant activity with DPPH radical scavenging rate of 49.4 % compared to trolox as a reference antioxidant agent at 10µM concentration.
Introduction
Antioxidant agents have acquired a serious role in medicine due to their extensive preventive and therapeutic use in many diseases. Free radicals are continuously being formed either in the typical functioning of organs or in cases of exceptional oxidative stress [1] . Accordingly, the high level of free radicals can cause damage to biomolecules and consequently resulted in malignancy in lipids, enzymes, and in the DNA of bodily cells and tissue. It was recognized that a leading cause of cancer arises from DNA that is damaged because of oxidative stress [2] . The mutation of DNA was reported as an essential phase in carcinogenesis. Moreover, an elevated presence of oxidative DNA lesions was observed in various types of cancers. New perspectives on medicine have come from the realization that free radicals have an important role in cancer, as well as diabetes, cardiovascular, and auto-immune diseases, as well as neurodegenerative conditions and complications of aging [3] . The approach of limiting oxidative damage is proposed as a potential path to prevent these diseases by stopping the formation of free radicals or may possibly impede an oxidizing chain reaction [4] . Phenolic and polyhydroxy derivatives as gallocatechin (I), epigallocatechin (II) and caffeic acid (III) (Figure 1 ) also were originated to illustrate a variety of useful properties such as radical scavenging [5] , antiviral [6] , antioxidant [7] , anti-inflammatory [8] , antiartherosclerotic activity [9] , anticancer [10] and strong topoisomerase inhibiting activities [11] . During the last few decades, a considerable attention has been devoted to 1,2,4-triazole derivatives due to their wide spectrum of biological activities such as anticonvulsant [12] , anticancer [13] , antidepressant [14] , antibacterial [15] , antifungal [16] , anti-inflammatory, analgesic [17] and antiviral activities [18] . Previously synthetic 1,2,4-triazole derivatives were found to exhibit important antioxidant activity (compounds IV, V and VI) (Figure 2 ) [19] [20] [21] . It has been reported that structural properties of triazoles, like moderate dipole character, hydrogen bonding capability, rigidity and stability under in vivo conditions are the main reasons for their superior pharmacological activities [22] . Promoted with the above mentioned data, this study was designed to develop some 1,2,4-triazole derivatives for the purpose of screening their radical scavenging activity, where the presence of 1,2,4-triazole ring would augment the bioavailability and chemical stability. The steric and electronic effects of different electron donating alkoxy groups on the benzene moiety of ring A and B were chosen to improve the physicochemical properties of these compounds.
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Evaluation of antioxidant activity
The reported DPPH method was applied to assess the scavenging ability of the compounds. The compounds were tested in the range of 0-25 µg/mL in methanol. To 2.5 ml of compound in 3 different concentrations, 1 mL of 0.3 mM DPPH ethanol solution was added. Then 1 mL of methanol was added to the solution and allowed to react for 30 min in the dark at room temperature. The change in the absorbance was read at 518 nm. The blank was comprised of 2.5 mL of test compound and 1 mL methanol, while the mixture of 1 mL DPPH and 2.5 mL of methanol served as negative control. The percentage antioxidant activity was calculated as follows:
Where: A B : absorption of blank sample, A A : absorption of test samples. The percentage inhibition value was calculated and compared with that of Trolox as a reference [29] .
Result and discussion

Chemistry
The target compounds in Scheme 1 are selected from a group of 1,2,4-triazole derivatives synthesized in our laboratories and experienced significant anticancer activity against a panel of cancer cell lines. The results revealed that these compounds were discovered to be potent inhibitors of cancer cell proliferation and were also observed to be strong Tubulin inhibitors. The full details of their synthesis, spectroscopic and elemental characterization have been published recently [23] .
Stirring at room temperature of compounds 3a-b or 8a-d with different acid chlorides afforded the target compounds 4a-b and 9a-e, respectively (Scheme 1). Acylation of aminotriazoles with acid chlorides at room temperature yielded a ring-acylated product rather than the amino-acylated one [24] .
Interestingly, the 1-benzoylated-1,2,4-triazole derivatives underwent thermal rearrangement either in an organic inert solvent, e.g., sulfolane, dimethylformamide, dimethylsulfoxide or without solvent at a temperature of 200-250 o C to give the 5-benzamido-1,2,4-triazole derivatives [24] . Acylation of 5-amino-3-substituted-1,2,4-triazoles with acyl chlorides to yield either a ring-acylated product A or its 5-acylamino isomer B was intensively studied in the past 50 years by many authors [24] [25] [26] (Figure 3 ). 
-triazoles with antioxidant activity (IV), (V) and (VI).
Nevertheless, structural elucidation of the obtained compounds was in many cases ambiguous. Reiter et al. [26] reported a detailed study on the isomeric and tautomeric structures of the monoacylated 5-amino-1,2,4-triazole derivatives with the help of the spectroscopic data. Studying the isomeric structures of type A and B monoacylated 5-amino-1,2,4-triazole derivatives with the help of their spectroscopic data resulted in the following conclusions. In the IR spectra of the type A derivatives, the NH 2 bands (regardless on the type of R and R 1 ) appeared in the region between 3400 and 3465 cm -1 .
On the other hand, the corresponding NH bands of the type B derivatives appeared as broad bands never exceeding the value of 3300 cm -1 giving a good possibility for the differentiation between them. The range of the carbonyl frequencies of type A derivatives (1680-1700 cm -1 ) practically overlapped the range of those of the corresponding type B derivatives (1665-1685 cm -1 ).
However, the carbonyl frequency of the type A derivatives was in all cases higher than that of the corresponding type B derivatives. In the 1 H NMR spectra of type A derivatives, the El-Sherief et al.
Evaluation of antioxidant activity using DPPH radical scavenging activity
The antioxidant capacity of the tested compounds 4a-b and 9a-e was studied through their scavenging activity against the 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical. The bleaching of DPPH was monitored at an absorbance of 518 nm. The percentage of DPPH radical scavenging rates was calculated using trolox (6-hydroxy-2,5,7,8-chroman-2-carboxylic acid) as a reference antioxidant at three different concentration 100 M, 50 M and 10 M ( Table 1 ) [28] . Seven compounds exhibited noticeable antioxidant activity with DPPH radical scavenging rates ranging from 19.7 to 49.4% at the concentration of 10 µM. Among the tested compounds, compound 9b exhibited remarkable antioxidant activity among the tested compounds with DPPH radical scavenging rate of 49.4 %, the antioxidant activity of compound 9b equal about 65.5 % the activity of the reference drug trolox at 10 µM. Compounds 9e and 9d exhibited good antioxidant activity with DPPH radical scavenging rate of 39.3 % and 31.5 %, respectively at 10 µM. Compounds 9a and 4a exhibited good antioxidant activity with DPPH radical scavenging rate of 29.5 % and 24.6 %, respectively at 10 µM. Several conclusions could be deduced from the above mentioned results; (1) the presence of phenyl moiety or substituted phenyl moiety in general at R position has a remarkable antioxidant activity compared to pyridine moiety (9b, 9e, 9d and 9a versus 4a and 4b). (2) The presence of substituted phenyl moiety either with electron donating (OCH 3 ) or electron withdrawing (Cl) at R position is associated with the increase in the DPPH radical scavenging activity than of the unsubstituted phenyl compounds 9b, 9e and 9d versus 9a. (3) Increasing the number of methoxy groups as in compound 9c is associated with the decreasing of their DPPH radical scavenging activity.
The new synthetic 1,2,4-triazole containing compounds, prepared in this study exhibited noticeable antioxidant activity, in the same time most of these tested compounds showed noteworthy antiproliferative effects against four human cancer cell lines including human pancreas cancer cell line (Panc-1), pancreatic carcinoma cells (PaCa-2), colon cancer cells (HT-29) and lung cancer cells (H-460) using the propidium iodide (PI) fluorescence assay with IC 50 values < 2.0 μM [24] . And this may support the idea that the antioxidant activity of these 1,2,4-triazole derivatives may be one of the mechanisms of action of these compounds as antiproliferative agents. 
